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GENWAL - Proposed storage pad expansion.
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GEOSLOPE
V e r s i o n  3 . 1 1

Suppl ied by GEOCOMP Corp.
342 Sudbury  Rd. ,  Concord ,  MA.  OL742

(617)  369-8304

Port lons of this software and documentat ion are
copyr igh ted  1983,1-984,1985 by  GEOCOMP Corp .
A11 r ights are reserved

GEOSLOPE is based on the program, STABL3,
developed at Purdue Universi ty under sponsorship
of the Federal  Highway Administrat ion.

GEOCOMP Corp.  has modi f ied the program to run on
var ious microcomputers and p lot t ing devices.

GEOCOMP Corp. makes no r,rarrant ies as to the f  i tness
of  th is  so f tware .  The user  bears  a l l  respons ib i l i t y
for accuracy and correetness of results produced by
this software. See the users manual for further
warranty information.

Suppl ied under exclusive l icense to :
EARTH FAX
Midva le ,  UT (s /n  5080)

( s / n  5 0 8 0 )

-_SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES

IRREGUIAR FAILURE SURFACES

EARTH FAX
Midvale, UT

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

6 TOP BOUNDARIES
6 TOTAL BOUNDARIES

GENI^IAL - Proposed
Scoured

storage pad expansion.
d e b r i s  s l o p e .  E . Q .  -  0 . 0 7 g

BOUNDARY
N O .

1
2
3
4
5
6

X-LEFT

.00
25  . 00
50 .00
53 .30
55 .00
67  . 00

Y-LEFT

100 .00
100 .00
102  . 00
131 .  70
131 .  B0
140 .40

X-RIGHT

2s .00
s0 .00
s3 .30
s5  .00
67  .00

1s0 .00

Y_RIGHT SO]L TYPE
BELOI^I BND

100 .00
102  . 00
131 .70
131 .80
140  .40
140  .40

I
I
I
1
1
I



ISOTROPIC SOIL PARAMETERS

1  T Y P E ( S )  O F  S O r L

SOIL TOTAL SATURATED
TYPE UN]T WT. UNIT WT.
N O .

I  1 2 0 . 0  1 3 0 . 0

FRICTION PORE
ANGLE PRESSURE

(DEG) PARA-I"IETER

4 6  . 0  . 0 0

COHESION
INTERCEPT

7 0 0 . 0

PRESSURE
CONSTANT

. 0

PIEZOMETRIC
SURFACE

N O .

1

A HORIZONTAL EARTHQUAKE LOADING COEFFICIENT
OF .O7O HAS BEEN ASSIGNED

A VERTICAL EARTHQUAKE LOADING COEFFICIENT
OF . OOO HAS BEEN ASSIGNED

CAVITATION PRESSURE:  .O

A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
TECHNIQUE FOR GENEMTING CIRCUIAR SURFACES, HAS BEEN SPECIFIED.

110 TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 11 POINTS EOUALLY SPACED
ALONG THE GROUND SURFACE BETWEEN X : 5O.OO

A N D  X  -  5 2 . 0 0

EACH SURFACE TER},IINATES BETWEEN X : 55.00
A N D  X :  9 O . O O

UNLESS F'I.JRTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y - .OO

3.OO FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

RESTRICTIONS HAVE BEEN IMPOSED UPON THE ANGLE OF INITIATION.
THE ANGLE HAS BEEN RESTRICTED BETI^IEEN THE ANGLES OF 5.0 AND BO. O DEG.

FACTOR OF SAFETY CALCUI.A,TION HAS GONE THROUGH TEN ITERAT]ONS

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXA},IINED. THEY ARE ORDERED _ MOST CRITICAL
F I R S T .

SAFETY FACTORS ARE CALCUU,TED BY THE MODIF]ED BISHOP METHOD.



EARTH FAX
Midva le ,  UT (s /n  5080)

FAILURE SURFACE # 1 SPECIFIED BY 17

SAFETY FACTOR : 1.450

X-CENTER :  -225,27
Y-CENTER : 3]-8.2]
RADIUS -  350.85

COORDINATE POINTS

1
2

4
5
6
7
8
9

10
11
I2
13
14
15
16
L7

SLICE
N O .

POINT
N O .

X_SURF

s0 .00
51 .84
53 .66
55 .46
5 t  . 23
s8 .99
60 .73
62 .44
64 . t 4
6s .81
67 .46
69  . 09
70 .70
72 .29
73 .85
15 .39
76 .L5

X

50 .92
s2 .57
53  . 48
54 .33
55 .23
s6 .35
58 .11
59 .85
61 .  59
63 .29
64 .97
66 .40
67  . 23
68 .28
69 .90
7L .49
73 .07
74 .62
75 .77

Y-SURF

1 0 2  . 0 0
L 0 4 . 3 7
L 0 6  . 7  6
1 0 9  .  1 5
1 1 1 .  s 8
1 1 4 . 0 1
LL6.46
L t 8 . 9 2
L 2 L . 3 9
1 2 3 .  B B
L 2 6 . 3 9
L 2 8 . 9 r
t3]- .44
1 3 3 . 9 9
1 3 5 . 5 s
L 3 9 . L 2
1 4 0 . 4 0

DX

1 .  8 4
L . 4 6

. 3 6
1 .  3 4

. 4 6
1 . 7 8
L . 7  6
L . 7 4
L . 7 2
1 .  5 9
|  . 6 7
1 . 1 9

. 4 6
1 . 6 3
1 . 6 1
1 . 5 9
1 . 5 6
| . 5 4

. 7 5

ALPHA
(DEc)

52 .L9
52  . 68
53 .  t 7
s3 .65
54 .  15
54  . 64
s5 .13
55 .62
56 .11
56 .60
57  . 09
s7 .58
58 .07
58 .56
s9 .05
s9 .54

DW

1s64 .  91
3469 .L4
1083 .11
3880 .66
1266 .32
4777  . 27
4477  . 53
4L76 .98
3875 .97
3574 .77
3273  .69
2L69 .54
794 .36

2494.2s
T973 .77
1463 .65
964 .1s
475 .5 I
57  . 98

I
2
3
4
5
6
7
8
9

10
11
L2
13
L4
15
16
L7
1B
19

DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

DU

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

DN

3 5 7 . 6 4
2 t 6 7  . 3 2

7 2 9 . 2 8
2 5 7 5 . 8 0

8 3 0 .  l 2
3 0 9 2  . 4 0
2 8 3 7 . 5 0
2 5 8 0 . 7 3
2 3 2 2 . 2 8
2 0 6 2 . 3 4
1 8 0 1  .  1 1
r L 3 2 . 2 4

3 9 8 . 5 6
1 1 1 9 . 0 0

6 5 9 . 9 3
2 0 6 . 9 3

- 2 3 9 . 8 2
- 6 8 0 . L 2
- 4 9 9 . 5 5

D S r

7 3 7 . 9 8
2 0 3 0 .  0 5
1 0 0 3 . 3 2
2321,  .69
I O l  5  . 3 2
2 6 9 4  . 5 3
2 5 0 8 . 5 4
2 3 2 5 . 2 L
2L40 .68
1 9 5 5 . 1 0
1 7 6 8 .  s B
L 2 9 L . O 2

7  6 1  . 2 0
T 2 B L . 5 7

9 s 3 .  B 1
6 3 0  , 3 1
3 1 1 . 4 1
- 2 . 9 5

I 2 5 . 9 7



EARTH FAX
Midva le ,  UT  ( s /n  5080 )

FAILURE SURFACE # 2 SPECIFIED BY 16

SAFETY FACTOR :  L.47A

COORDINATE POINTS

ALPHA
(DEG)

4 5 . 9 3
4 1  . 8 5
4 9  . 7 7
s 1 . 6 9
5 3 . 6 0
5 5 . 5 2
5 7  . 4 4
s 9 . 3 6
6 L . 2 8
6 3 . 2 0
5 5 . 1 1
5 7  . 0 3
6 8 . 9 5
7 0 . 8 7
7 2 . 7 9

BY 16 COORDINATE POINTS

ALPHA
(DEG)

s6 .32
57  . 32
58 .31
s9 .31
60 .  30
61 .30
62 .29
63 .29
64 .28

X_CENTER
Y-CENTER
MDIUS :

POINT
N O .

1
2
3
4
5
6
7
8
9

1 0
1 1
L 2
1 3
L4
1 5
1 6

POINT
N O .

1
2
3
4
5
6
7
B
9

X-SURF

50 .  20
52 .29
s4 .  30
56 .24
58 .10
59 .  B8
61 .  s8
63 .19
64 .72
66 .16
67  . 5L
58 .78
69  . 95
7L .02
t2 .0L
72 .36

-13 .14
L67 .20

89  . 61

EARTH FAX
Midva le ,  UT (s /n

FAILURE SURFACE #

SAFETY FACTOR :

X*CENTER : _92.96
Y-CENTER :  199.05
M D I U S  -  L 7 2 . 7 9

Y-SURF

103 .  B0
10s .  96
108 .1B
ILO.47
112 .83
rLs.24
LL7 .72
L20.24
L22 .83
L25 .46
I28 .L3
130 .  B5
L33  .62
L36 .42
L39 .25
140 .40

s080)

3 SPECIFIED

1  .483

Y_SURF

1 0 2  . 0 0
1 0 4 .  s 0
1 0 7  . 0 3
1 0 9 . 5 8
Ltz .16
LI4  .7  6
7L7 .40
120.0s
L22 .73

X-SURF

50  . 00
51 .66
s3 .28
54 .  85
56 .39
57 .88
59 .32
60 .7L
62 .06



EARTH FAX
I. l idvale, UT (s/n 5080)

FAILURE SURFACE # 4 SPECIFIED BY 15

SAFETY FACTOR : 1.520

1 0
1 1
I 2
1 3
L4
1 5
1 6

X*CENTER
Y-CENTER
RADIUS -

POINT
N O .

POINT
N O .

I
2

5 3 . 3 6
6 4  . 6 2
6 s . 8 3
6 6 . 9 8
6 8 . 1 0
6 9 . L 6
6 9  . s 7

L 2 s . 4 3
1 2 8 . 1 5
1 3 0 . 9 1
L 3 3 . 6 7
L36.46
1-39.26
1 4 0  . 4 0

Y-SURF

1 0 5  .  6 0
1 0 7  .  6 9
1 0 9 . 8 7
1 1 2  .  1 3
IL4 .47
1 1 6 . 8 9
1 1 9  .  3 9
1 2 1 . 9 s
L 2 4 . 5 8
L27 .26
1 3 0 . 0 0
L 3 2 . 7 9
13s .63
1 3 8  .  5 0
1 4 0  . 4 0

Y-SURF

102  . 00
104 .  18

6 5 . 2 8
6 6 . 2 7
6 7  . 2 7
6 8 . 2 6
6 9  . 2 6
7 0 . 2 5

COORDINATE POINTS

1
2
3
4
5
6
7
8
9

10
11
t2
13
L4
15

X-SURF

5 0 . 4 0
5 2 . 5 6
s4 .62
5 6 . 5 9
5 8  . 4 6
6 0 . 2 4
6 1 .  9 0
6 3 . 4 6
6 4 . 9 L
5 6 . 2 5
6 1 . 4 7
6 8 . 5 1
59 .s6
70 .42
70 .90

X-SURF

50 .00
52 .06

2 .42
Ls7  . 34

70 .56

ALPHA
( D E G )

4 4 . 0 6
4 6 . 5 0
4 8 . 9 3
s1 .37
53 .  B1
s6 .24
58 .68
6L .L2
63 .55
65 .99
68 .42
70 .  B6
73 .30
75 .73

ALPHA
(DEG)

4 6 . 5 9
4 6 . 7 6

EARTH FAX
Midva le ,  UT (s /n  5080)

FAILURE SURFACE # 5 SPECIFIED BY 19 COORDINATE POINTS

SAFETY FACTOR : 1.535

X-CENTER -  -548.15
Y-CENTER : 76t+.6A
MDIUS :  962.53



J

4
5
6
l
8
9

10
1 1
L 2
1 3
L4
1 5
L 6
T 7
1 8
L 9

54 .L2
56 . I 7
58 .2L
60 .24
62 .21
64 .29
66 .30
68 .  31
70 .31
72 .30
14 .29
76 .27
78 .24
80 .20
82 .L6
84 .  L t
84 .  53

X-SURF

5 0 .  2 0
5 2 . 4 L
5 4 .  5 8
5 6 . 7 2
5 8 . 8 2
6 0 . 8 8
6 2 . 9 L
6 4 . 9 0
6 6 . 8 5
6 8 . 7 6
7 0 . 6 3
7 2 . 4 6
7 4 . 2 5
7 6 . 0 0
l 7  . 7 L
7 9  . 3 8
8 0 .  9 9

106  .  37
108  .  s6
110 .76
rL2 .96
l l s  .  18
LL7 .39
LLg .62
121 .8s
r24 .08
L26 .33
L28 .s7
130 .  B3
133  . 09
13s .36
r37 .63
139  .  91
140 .40

4 6 . 9 4
4 7  . L 2
4 7  . 3 0
4 7  . 4 8
4 7 . 6 6
4 7  . 8 4
4 8  . 0 1
4 8 . 1 9
4 8 . 3 1
4 8 . 5 5
4 8 . 7 3
4 8 . 9 1
4 9 . 0 9
4 9 . 2 5
4 9 . 4 4
4 9 . 6 2

EARTH FAX
Midva le ,  UT (s /n  5080)

FAILURE SURFACE # 6 SPECIFIED BY 17

SAFETY FACTOR : L.546

X-CENTER : _68.42
Y-CENTER : 234.85
RADIUS : L7 6 .7 6

COORDINATE POINTS

POINT
N O .

Y-SURF

103 .  B0
10s .  84
107  .  91
110 .01
112  .  15
11-4.  33
LL6.54
118 .79
L2L.07
123 .38
I25 .72
128  .  10
130 .  s1
r32 .94
135  . 41
137  .  90
140 .40

ALPHA
(DEc)

42 .64
43  . 6L
44 .sB
45 .55
46 .53
47  . 54
48 .47
49 .44
50 .42
51 .  39
s2 .36
s3 .33
54 .  31
55 .28
s6 .25
s7  . 22

1
2
3
4
5
6
7
B
9

10
11
L2
13
L4
15
16
L7

EARTH FAX
Midva le ,  UT (s /n  5080)



FAILURE SURFACE # 7 SPECIFIED BY 16

SAFETY FACTOR - 1.555

X-CENTER :  -1430.94
Y-CENTER : LO28.77
R A D I U S  :  L 7 4 6 . 2 3

COORDINATE POINTS

POINT
N O .

X_SURF

s0 .  20
5 L . 7 9
s3 .37
54 .95
56 .52
58  . 09
s9 .66
6 I . 22
62 .77
64 .32
6s .87
67  . 4L
68 .95
70 .49
72 .02
12 .44

X-SURF

5 0  . 4 0
5 2 . 5 2
s4 .62
56 .70
58 .74
60 .76
62 .76
64 .72
66 .66
58 .58
70 .46
72 .32

Y*SURF

1 0 3  .  8 0
106  .  3s
108 .90
111 .4s
1 .14 .00
116  .  s6
119  .  12
121 .  68
L24 .2s
L26 .82
L29 .39
131 .96
134 .  s3
137  .  11
139 .69
140 .40

Y-SURF

10s .60
LO7 .72
109  .  87
LLz.O4
LL4.23
116  . 4s
118  .  69
L20.9s
L23.24
12s .  s5
L27 .89
I30 .24

ALPHA
(DEG)

5 8  . 0 6
s8 .16
58 .26
s8 .36
5 8 . 4 6
5 8 . 5 6
5 8 . 6 5
5 8 . 7 5
5 8 . 8 5
5 8 . 9 5
5 9  . 0 5
s 9 . 1 5
5 9 . 2 4
5 9 . 3 4
5 9 . 4 4

ALPHA
(DEc)

4 4 . 9 4
4 5  . 6 2
4 6 . 3 0
4 6 . 9 8
4 7 . 6 6
4 8 . 3 4
4 9 . 0 2
4 9  . 7 0
5 0 .  3 B
5 1 . 0 5
5 L . 7 4
5 2 . 4 2

I
2
3
4
5
6
7
8
9

10
1 1
L2
1 3
T4
1 5
1 6

EARTH FAX
Midva le ,  UT (s /n  5080)

FAILURE SURFACE # 8 SPECIFIED BY 17 COORD]NATE POINTS

SAFETY FACTOR : 1.594

X-CENTER :  -L26.92
Y-CENTER : 285.45
MDIUS :  252.56

POINT
N O .

1
2
3
4
5
6
7
8
9

10
1 1
T 2



1 3
L4
1 5
1 5
L 7

X-CENTER :
Y-CENTER :
MDIUS :

POINT
N O .

14  . L5
75 .9s
77  . 72
79 .47
79 .83

X-SURF

s0 .00
52 .67
5s .27
57 .81
60 .27
62 .66
64 .97
67  . r 8
69 .3L
7L .34
73 .28
75 .LL
76 .83
78 .45
79  . 95
81 .  34
82 .60
83 .75
84 .  39

20 .  10
1-63 .40

68 .29

L32 .62
13s  . 02
L37 .44
139 .8B
140 .40

Y_SURF

1 0 2  . 0 0
1 0 3  .  3 8
1 0 4 .  8 6
L O 6 . 4 7
1 0 8  .  1 8
1 0 9 . 9 9
1 1 1  .  9 2
1 1 3 . 9 4
1 1 6  . 0 5
LLB.26
1 2 0 .  5 s
L 2 2 . 9 3
1 2 5 . 3 8
L 2 7 . 9 L
1 3 0 .  5 1
L 3 3 . L 7
l _ 3 5 . 8 9
l -38  .  66
1 4 0 . 4 0

53 .10
53 .78
s4 .46
55 .14

EARTH FAX
Midva le ,  UT (s /n  5080)

FAILURE SURFACE

SAFETY FACTOR -

# 9 SPECIFIED BY 19 COORDINATE POINTS

1 . 6 8 9

1
2
3
4
5
6
7
8
9

10
11
L2
13
L4
15
16
L7
18
L9

ALPHA
(DEG)

27  . 22
29 .74
32 .26
34 .77
37  . 29
39 .81
42 .33
44 .84
47  . 36
49 .  BB
52 .39
s4 .9L
s7  . 43
59  . 95
62 .46
64 .98
67  . 50
70 .02

EARTH FAX
Midva le ,  UT (s /n  5080)

FAILURE SURFACE #10 SPECIFIED BY 15 COORDINATE POTNTS

SAFETY FACTOR : I .692

X_CENTER :  -67 .32
Y-CENTER : 225.L6
MDIUS :  L65.52



POINT
N O .

X-SURF

50 .  80
s2 .88
s4 .93
56 .93
sB  .89
60 .81
62 .69
64 .52
56 .32
68  . 06
69 .77
7L .43
73 .04
74 .5L
74 .85

Y-SURF

1 0 9 . 2 0
1 1 1 .  3 6
1_1_3 . s5
l l s .80
LL8 .07
L20.37
L22 ,7L
1_25  .08
L27 .49
L29 .93
L32 .40
134 .  90
I37 .42
139  . 98
t_40.40

ALPHA
(DEG)

4 6 . 0 5
4 7  . 0 9
4 8 . 1 3
4 9 . L 5
5 0 . 2 0
5L.24
5 2 . 2 8
s3 .32
54 .36
s5 .  39
s6 .43
57  .47
5B.s t
59 .55

1
2
3
4
5
6
7
8
I

10
11
L2
13
14
l_5

EARTH FAX
Midvale, UT (s/n 5080)



Y

100 .00

A

L l_8 .7s

X

1 3 7 .  s 0

S

L 5 6 . 2 5 17s .00  t 93  . 15

.00X

1 8 . 7 5

A 37.  s0

+

*

+

X

- *24 .0 . .
- . 12140  *

56 .25  + . . 9 .1170 .  . * .
-  .  . 9 .5L2L73

9 .  . 52L2373 .
. . . 99 .55121233  3  . . *

9  .  . 5sLL2423 .33
99.  .568rL2722

75 .00  +  . . : . . . 9 . . 55861  11

: ::::ll;:3!!l;
55

93 .75

112.  s0

131  .  25

+

+

+

+150 .00



Appendlx 3-20

Road Expanslon (within permit area)

Safety Factor, Drawings
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Genwal  Coal  Company
Crandal l  Canyon Mine

1 , 0 0 0 , 0 0 0  t o n s  o f  c o a l  a r e  h a u l e d  f r o m
(Genwal ) .  There fore ,  w i th  a  pay load o f
empty and Loaded r igs wi l l  dr ive the road
da i ly )  .

F lex ib le  Pavemen !  Hau l  Road  Des lgn
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4.0 HAUL ROAD DESIGN

In accordance wlth recornmendations by Genwal,  the haul road was designed

as a f lexible pavement structure wlth a 5-year design l i fe.  The MSHTO Intertm

Gulde fo r  the  Des lgn  o f  Pavement  S t ruc tures  (1972)  was used as  the  des lgn

procedure .

The fo l lowing assumpElons were made for  the f lex lb le pavemenE deslgn:

The serv iceab i l i t y  index  o f  che  road ls  2 .0  ( recommended va lue
for  h ighways  w i th  low t ra f f i c  vo lumes) .  The serv lceab l l i cy
lndex of a pavement is def ined as the lowest lndex thaE wi l l
be  to le ra ted  be fore  resur fac ing  or  recons t ruc t ion  becomes
necessary .  The fac to rs  used to  ca lcu la te  the  serv iceab i l l t y
index include the slope variance along the wheel path, the
depch of the wheel parh ruc, the area of asphalt  which has
cracked, and the axea of asphalt  whlch has been pacched
(Oglesby  and H lcks ,  1982) .  In  compar ison ,  a  serv iceab i l l t y
index  o f  2 .5  l s  used fo r  the  in te rs ta te  sys tem where  h igh
veloci ty and high volume traff lc is expected.

The nat ive so11 classi f les as a good subgrade mater ial  and has
a mln imurn  Ca l l fo rn la  Bear ing  RaEio  o f  10 t  o f  sEandard  a t  0 .L -
inch penetrat ion.

The  emp ty  we igh t  o f  t he  t r ac to r / t r a l l e r  veh l c l es  i s  38 ,940  l bs
and  the  l oaded  we igh t  i s  129 ,000  l bs .  The re fo re ,  t he  pay load
l s  90 ,050  l bs .  The  ax le  l oad ings  a re  as  p resen ted  i n  Append i x
D  ( f r om Genwa l ) .

3 .

4 .

Load contr ibut ions through passenger cars
n e g l i g i b l e .

The haul  road design procedures and calculat ions are presented in Appendix

B .  F rom these  ca l cu la t i ons ,  r ecommended  comb ina t i ons  o f  pavemenE and  road  base

th l cknesses  fo r  va r i ous  Marsha l l  Scab l l i t y  va lues  a re  p resen ted  l n  Tab le  4 -1 .
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TABLE 4-1

Recommended Pavement Thicknesses for Varlous Marshal l  Stabl l lEy Values

(a)  Min imum Marshal l  Scabi l t ty  Value whlch can be conslstent ly  produced by the

aspha l t  p l an t .

Marsha l l  S tab i l i t y
Value of PavemenE

( l b 5 ;  t " l

Reconmended Pavement
Thickness
( lnches )

Recommended Road
Base Th ickness  (To ta l )

(  lnches )

1200 6 .5 8 . 0

1 5 0 0 5 .0 7 .0

1800 5 .5 7 .0

2100 5 . 0 7 . 0

2400 4 .5 8 .0
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The Marshal l  Stabi l i ty ls a laboratory test conducted on the asphalE to

determine the  f lexura l  sErength .  Marsha l l  s tab l l l cy  va lues  genera l l y  range

between L000 pounds for parking loEs to more than 2500 pounds for good interstate

pavemenEs. Select ion of the deslgn Marshal l .  Stabl l l ty should be based on the

minlmum value which can be conslstent ly achteved by the asphalt  producer.  The

road should be constructed of plant mlx asphalt  rather than road mlx to achieve

a h igher  Marsha l l  Scab i l l cy  and,  consequent ly ,  a  lesser  Pavemenc th ickness .

According to Table 4-L, 7 to 8 inches of road base (total)  are required to

preclude fai lure of the subgrade sol l .  According to Genwal,  approximately 8

inches of road base have current ly been placed along the haul road and cornpacted

wi th  repeated  passes  o f  hau l  t rucks .  There fore ,  add l t iona l  road base ls  noE

requ i red  fo r  s t ruc tu ra l  purposes .  Addtc lona l  road base shou ld  be  p laced and

compacted, however,  to even the roadbed pr lor to placlng the asphalt lc surface.
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5.0 CONCLUSIONS AND RECO}TMENDATIONS

Thls report  represents an expression of opinions and recommendaElons based

on f ie ld  observa t lons ,  labora tory  ana lyses ,  and pro fess lona l  Judgement '  I t  l s

recommended Chat a geotechnlcal  or geologlcal  englneer be on si te durlng

consCrucgion of the haul road to al low adequaEe f ield decisions to be nade

regard ing  loca l  cond l t ions .

In  accordance wl th recommendat lons by Genwal ,  the haul  roadwas designed as

a f lex ib le pavement  s t ructure wi th a S-year  design l i fe .  The MSHTO Inter lm

Gu ide  fo r  t he  Des ign  o f  Pavemen t  S t ruc tu res  (1972 )  was  used  as  t he  des lgn

procedure.  Accual  condi t ions which s lgnl f lcant ly  devlate f rom the assumPt lons

l l s ted  i n  Sec t l on  4 .0  may  rende r  t he  des lgn  l nadequa te  and  l n  need  o f  r ev i s l on '

Recommended combinat ions of pavement and road base thlcknesses for var lous

Marshal l  Stabi l l ty values were provlded !n Table 4-1. The road should be

constructed of plant mix asphalt  rather than road mix. Select lon of the Marshal l

Stabi l i ty value should be based on the minimum value which the asphalt  plant can

consistent ly produce. The pavement should be placed and compacted l-n accordance

with standard construct ion pract ices

For  s t ruc tu ra l  purposes ,  ! t  l s  nog necessary  to  p lace  add l t iona l  road base

along the haul road i f  the nominal thlckness of the exist ing road base ls

approx imate ly  8  lnches .  However ,  l t  may be  necessary  to  p lace  add i t iona l  road

base to even the roadbed pr lor to placlng the asphalt lc surface.

Road base rnater lal  should have a rninlmum CBR value of 48t of  standard at

0. L- inch penetrat ion and should conform go the MSHTO A-1 sol l  requlrements.

Road base should be compacted to a minlmum of 95t of  the modif led Proctor denslty

( 1 3 2 . 8  p c f  a r  6 . 9 1  m o l s r u r e  f r o m  T a b l e  3 - 1 ) .  A 1 1  m a t e r i a l s  l a r g e r  t h a n  2  l n c h e s

in diameter should be removed from the base course nater lal  to Promote more
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concentrat lons whleh can cause localand to avold stress

asphalt lc pavement.
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